Individualized aminophylline therapy in patients with obstructive airway disease: oral dosage prediction from an intravenous test dose.
Theophylline disposition after an intravenous test dose of aminophylline was determined in 83 subjects: 7 patients with and 58 without congestive heart failure (CHF), and 18 healthy controls. Based on the pharmacokinetics of theophylline in the individual, the oral dosage of aminophylline was scheduled to attain steady-state trough theophylline concentrations (Cpred) near the therapeutic margin. Significant differences in theophylline clearance with a relatively constant volume of distribution were observed between various groups divided by age, smoking habit and CHF; the significantly different (p less than 0.001) mean clearance values were: 0.042 +/- 0.016 l/h/kg (mean +/- SD) in patients without CHF (n = 58) as opposed to 0.016 +/- 0.001 l/h/kg in patients with CHF (n = 7), 0.038 +/- 0.013 l/h/kg in non-smokers (n = 59) versus 0.054 +/- 0.015 l/h/kg in smoking subjects (n = 17), and 0.030 +/- 0.010 l/h/kg in elderly (greater than 60 years) non-smoking patients (n = 7) versus 0.057 +/- 0.017 l/h/kg in smoking patients (n = 5) aged 40 to 59 years. No gender-related difference was detected in theophylline disposition. For all subjects together (n = 83), there was no significant correlation between age and clearance (r = -0.111, p greater than 0.1). The multivariate analysis indicated that the overall variability in theophylline clearance was affected first by the smoking habit (t = 4.960; p less than 0.001) and second by CHF (t = -3.052; p less than 0.001), but not by age (t = 1.140) or by sex (t = 0.069). 78% of the patients who did not have CHF required a daily dose of aminophylline of 600 to 900 mg, whereas a dose of 300 to 450 mg was the rule in patients with CHF. The measured steady-state minimum concentration (Cmeas) ranged from 5.4 to 14.6 micrograms/ml (9.0 +/- 2.2 micrograms/ml: mean +/- SD) which was in good agreement with the Cpred (5.6 to 13.6, 9.0 +/- 1.6 micrograms/ml) in all patients (n = 60) who received the oral dose of aminophylline calculated from the test dose. The overall prediction error was -0.08 +/- 1.83 micrograms/ml (-1.42 +/- 19.90%); only 3 of 60 measurements were found to be outside +/- 2 SD. It is concluded that using a test dose to individualize aminophylline therapy is likely to remain the most reliable means to assure the maximum therapeutic benefit in patients with airway obstruction.